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XAPAKTEP BEPTHKAJIBHOrO PACnPEaEJIEHHB B TOJIIIIE BOaBI 
UEPKAPHH TPEMATOfl CRYPTOCOTYLE CONCAVUM 
(HETEROPHYIDAE) H MARITREMA SUBDOLUM (MICROPHALLIDAE) 

© B. B. IIpoKO(t)beB 

SKcnepMMeHxajibHo MayneHO BJiMHHMe rpaBMTauMM m ocBemeHHocxM Ha BepxMKajibHoe 
pacnpeiiejieHMe b xojime Bo;ibi uepKapMH Cryptocotyle concavum (Heterophyidae) m Mahtrema 
subdolum (Microphallidae). BbiHcneHO, hxo KaKMe-jiM6o peaKUMM Ha rpaBMxauMio y jimhmhok 
C. concavum oxcyxcxByiox, a xapaxxep BepxMKajibHOH iiMcnepcMM onpe;ie;iHexcH no;io:»cM- 
xejibHbiM (J)oxoxaKCMCOM. UepKapMH M. subdolum b nepBbie nacbi xm3hm bo BHemneM cpejie 
o6jia;iaK)x cjia6oBbipa:>KeHHOH nojioxMxejibHOH reopeaKUMCH, Koxopaa c BoapacxoM ycMJiM- 
BaexcH. OcoGchhocxm BcpxMKajibHoro pacnpe;iejieHHH MayneHHbix jimhmhok cnocoGcxByiox 
MX KOHUCHXpaUMM B 30HaX MaKCMMaJIbHOH BCpOHXHOCXM KOHXBKXa CO BXOpbIM HpOMC^yrOH- 
HbiM X03HMH0M. Oco6o OFOBapMBacxcH ycjiOBHOCxb Mcnojib30BaHMH xcpMMHOB «reopeaK- 
UMH», «reoxaKCMC» m x. a., nocKOJibKy jxo cmx nop hcxko hc jiOKa3aHO najiMHMe opneHXMpo- 
BOHHOM peaKUMM Ha CMJiy XH^KeCXM y JIMHMHOK xpeMaxou. 

B xH3HeHHOM uHKjie xpcMaTou 3aKOHOMepHO nepeuyiOTCH napaaMXMnecKMe m 
CBo6ouHoxHBymHe (paccejiHxejibHbie) 4)a3bi. K nucjiy nocjieuHnx oxhochtch uep- 
KapMM — jiMHMHKH MapHXbi. OcHOBHaH BauBHa ucpKapMM — HOMCK M 3apa>KeHMe 
cjieuyiomero xoannHa. B cbhbm c 3tmm 6ojibmoe BHaneHMe npMoSpexaioT npHcymne 
uepKapMHM pa3Hoo6pa3Hbie m cjioxcHbie noBeuenHecKMC peaKunn m b nepByio one- 
peub Ha CBCT m cMjiy THxcecxM. riocjieuHMe hobbojihiot jiMHWHKaM jim6o pacnpeue- 
jiMTbCH no Gnoxony xbkmm o6pa30M, Hxo6bi OKaBaxbCH b bohc HanSojibiuen Beponx- 
hocxm Bcxpenn c xcnBoxHbiM-xoBHMHOM, jim6o, naoSopox, MaKCMMajibHO paccenxb- 
CH B npocxpancxBe n 3a cnex sxoro yBejiMHwxb B03M0>KH0CXb KOHxaKxa c xo3hmhom 
(rnHeuMHCKan, Uo6poBOJibCKMM, 1983; Ccmchob, 1991; HpoKo^bCB, 1995; FajiaK- 
XMOHOB, Uo6pOBOJIbCKMM, 1998). 

OUHOM M3 XaKMX pcaKUMM HBJIHeXCH pcaKUMH HB CMJiy XH^KCCXM, KOXOpaH B 3Ha- 
HMxejibHOM cxencHM (napHuy c (JioxopeaKUMMMM) onpeuejinex xapaKxep BepxMKajib- 
HOM uMcnepcMM uepKapMM BO BHeuiHeM cpeue (Styczynska-Jurewicz, 1961; Rees, 
1975; Bartoli, Combes, 1986; Young e. a., 1987, m up.)- HeobxouMMO nounepKnyxb, 
HXO opraHbi, BOcnpMHMMaiomMe rpaBMxauMio, y uepKapMM uo cmx nop ne M3Becx- 
Hbi, noaxoMy b ocHOBe BepxMKajibHoro pacnpeuejienMH jimhmhok Moxcex jiexcaxb ne 
cobcxBeHHO peaKUMM na CMJiy xnxcecxM, a coBepmeHHO MHbie npMHMHbi. HanpM- 
Mep, ycMjieHMe mjim ocjiabJieHMe uBMxaxejibHOM aKXMBHOcxM, MBMeneHMe njioxHO- 
cxM xejia no Mepe pacxouoBaHMM aanacHbix nMxaxejibHbix BemecxB mjim 3a cnex m3- 
MeHeHMM MHXeHCMBHOCXM pa60XbI BblUeJIMXeJIbHOM CMCXeMbI M X. U. B 3XMX yCJIOBM- 
Mx rpaBMxauMM npMHMMaex jiMmb KOCBeHHoe ynacxMe b pacnpeuejieHMM uepKapMM 
B xojiiue Boubi. no3xoMy, JXO xex nop noKa He 6yuex nexKO uoKaaano najiMHMe y 
uepKapMM OpMeHXMpOBOHHOM peaKUMM MMeHHO Ha CMJiy XMXCeCXM, MOXCHO JIMmb ox- 
Menaxb xapaKxep pacnpeuejieHMM jimhmhok b xojiiuc boubi, ycjiOBHO Mcnojibayn xep- 
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MHHbi «noJioxMTejibHbiH HJiH oTpHuaTCJibHbiH reoTaKCHCbi», «reopeaKUHH», «peaK- 
UHH Ha CHJiy THxecTH» H «peaKUHH Ha rpaBHTauHK)». 

B KaHecTBe oG^jeKiOB HCCJie^OBaHHH 6biJiH Bbi6paHbi uepKapHH bh^ob 
Cryptocotyle concavum Creplin, 1825 (ccm. Heterophyidae) m Maritrema subdolum 
Jagerskiold, 1909 (ccm. Microphallidae). Panee (ripoKO(J)beB, 1997) HaMH 6biJiH 
HayHCHbi (J)OTopeaKUMH 3thx jihhhhok. HacTonmaH paGoxa nocBniuena Hccjie^oBa- 
HHK) Hx reopeaKUHH. 

>KH3HeHHbie UHKJibi xpeMaxo^ C. concavum h M. subdolum oxhochxch k xpexxo- 
3HHHOMy xHny m peajiH3yK)xcH b ycjioBHHX MopcKOH jiMxopajiH (Hy6pHK, 1966; 
rio^JiHnaeB, 1977). OKOHHaxejibHbiM xobhhhom oth C concavum h M. subdolum 
cjiyxcax MopcKMe nxHUbi. llepBbiH npoMexcyxoHHbiH xo3hmh y o6ohx bh^ob o6- 
mHH — racxpono^lbi Hydrobia ulvae (ccm. Hydrobiidae). BxopbiM npoMexcyxoHHbiM 
X03HHH0M JXR9{ C. concavum cjiyxcHX MOJio^b pbi6, a jirr M. subdolum jiHXopajibHbie 
aM(J)Hno;ibi pojxa Gammarus. JIhhhhkh o6ohx Hccjie^OBaHHbix bhaob cnocoGnbi k 
aKXHBHOMy HJiaBaHHio B xojime bo^w npH homoiuh xopomo pa3BHxoro jiOKOMoxop- 
Horo oprana — xBocxa. 

Pacnpe^iejicHMC CBobo^HonjiaBaiomHx uepKapMH b bo/ihoh xojime bo mhoxom 
onpe^iejiHexcH ne xojibKO Boa^eHCXBHCM na jihhmhok cMJibi xhxcccxh, ho m xapaKxe- 
poM MX peaKUHH Ha CBex (EMHeuMHCKaH, 1968; npoKO(|)beB, 1995, m ^p.). Paa^ie- 
jiHXb 3XM jxBdi (|)aKxopa npM ouchkc ocobeHHOCxeH ^iMcnepcHH jihhhhok b peajibHOM 
bMOXOne npaKXHHCCKM HCBOBMOXCHO. n03X0My MCCJie/lOBaHHH npOBO^MJIH XaKHM 
o6pa30M, Hxo6bi onpe^ejiMXb BJiMHHHe na xapaKxep BepxHKajibHOH AMcnepcHH H3y- 
HCHHbix uepKapMH KaK rpaBMxauHH, xaK m ocBemeHHocxH. 

MATEPHAJI H METO/lbl 

Facxpono;! H. ulvae ;io6biBajiM b jiexHHe MecHUbi (niOHb—aBxycx) b Kanjxa- 
jiaKuicKOM aajiHBe BeJioro Mopn b ry6e Hyna na no6epexcbe Cyxott cajiMbi b pattoHe 
BBC 3HH PAH m MBC CHGry. CoGpaHHbix mojutiockob paccaxcMBajiM noo;iM- 

HOHKC B HaUlKH HcxpH C MOpCKOH BOJXOPl. Cocy^lbl C MOJUTIOCKaMM noMcinajiH UOJl 

CBex HacxojibHOH jiaMHbi npM cpeweif ocBemennocxH 20 000—30 000 JIk mjih bh- 

CXaBJlHJIH Ha COJIHCHHblH CBCX. COHexaHHC BbICOKOrO ypOBHH OCBemeHHOCXM M 6bl- 
cxporo HOBbimeHMH xeMnepaxypbi Bo;ibi 3a chcx xenjiOBoro Boa^eMCXBMH cBexa cxm- 
MyjiMpoBajio Bbixo^ uepKapMM m3 xo3HHHa. Hepea 0.5—1 h nauiKM npocMaxpMBajiH 
no^ OMHOKyjiHpoM MBC—9 m onpeziejiHJiH BH^oByio npHHa^UiexcHOCxb jihhhhok, 
BbijiejieHHbix aapaxccHHbiMH oco6hmh H. ulvae. Mojutiockob, HHBaanpoBaHHbix ojx- 
HHM BHJIOM XpCMaXOA, OXCaXCHBaJIH B OXJICJIbHblH COCyjI H HCHOJIbBOBaJIH B JiaJIb- 
HCHiueH pa6oxe b KanecxBC nocxoHHHoro HCxoHHHKa apejibix uepKapMH. 

TeMnepaxypa Bojm na jiHxopajiH b paiioHe c6opa xchboxhmx KOJie6ajiacb ox 12° 
(bo BpeMH npHJIHBa B HOHHOe BpeMH) JXO 28° (bo BpeMH OXJIHBa B COJIHeHHOe BpeMH 
B jiHxopajibHbix BaHHax). B cpejineM xeMnepaxypa boubi cocxaBJiHJia 14—18°. 

HayneHMe BepxHKajibHoro pacnpejiejieHHH uepKapnii b xojime boubi npoBojiHJiH 
Ha ycxanoBKe, anajiorMHHOH npejuioxcennoH O. K). CeMenoBbiM (CeMenoB, 1980). 
Ero OHHcaHHe m cxeMa npMBejieHbi HaMH panee (HpoKocJibeB, 2002). B BepxHKajib- 
HO yKpenjieHHoe b mxaxMBe ycxpoHCXBO npn homoiuh 50-mmjijimjimxpoboh MepnoH 
HHnexKH BbinycKajiM B3Becb jihhhhok, aanojiHHH Becb o6ueM uMJiMHupa. Hpn 3xom 
BO HaOexcaHHe CMJibHoro nepeMeiuHBaHHH bojxbi h juih bo3moxcho 6ojiee paBHOMep- 
Horo HanajibHoro pacnpejiejieHHH uepKapnii b bojihhom cxoji6e, Koneu HHnexKH 
npHxcHMajiH K BHyxpeHHeH cxeHKe napajuiejienHnejia h BCJieu aa nou'beMOM xchjiko- 
cxH B ycxanoBKe ocxopoxcHO nojiHHMajiH nnnexKy. CnycxH onpeuejieHHoe BpeMH 
xcHjiKocxb H3 ycxpoHCXBa nepea Kpanbi nocjiejiOBaxejibHO cjiHBajiM b naiuKH Hexpn, 
HaHHHan c BepxneH aoHbi (I). 3axeM nponaBOjiHJiH nojicnex uepKapnii b kbxcjioh 


208 



HaujKe, nojiynaH xaKHM o6pa30M KapxMHy BepxMKajibHoro pacnpe^ejieHHH jihhh- 

HOK. 

Onbixbi npoBO^HJiH no ^ByM BapnanxaM. ripn nepBOM h3 hhx B3Becb jihhmhok b 
KOJ iMHecxBe 100—200 3K3. BbinycKajin b ycxanoBKy, paBHOMepno ocBemennyio jiio- 
MHHecuenxHOM jiaMnoM (E = 10 000 JIk). Hepe3 30 mhh cjiHBajin Bo^y h ho^chh- 
xbiBajiM HMCJio uepKapMM. B KanecxBe KonxpojiH o^HOBpeMenHo c nepBbiM npoBO- 
jxnjin onbix H BO BxopoM BapnaHxe. Opn 3 xom Bce MaHnnyjiHUHM Obuin xe xe, hxo h 
B npe^bi^ymcM cjiynae, ho ycxanoBKa 6biJia nojiHocxbio 3axeHeHa (E = 0 JIk). 

JIjIH BblHCHCHHH COBMCCXHOXO BJIHHHMH HanpaBJlCHHOXO CBCXa H XpaBHXaUHH Ha 
BepxHKajibHoe pacnpe^ejieHHe HccjieziOBaHHbix jihhhhok npoBO^HjiH cneuHajibHbie 
OKcnepHMCHXbi, B Koxopbix aaxeHCHHyio c 6 okob ycxanoBKy npn noMomH ocBema- 
JIH CBepxy HJIH CHH3y HanpaBJICHHblM CBCXOBblM nyHKOM. npH 3XOM B nJlOCKOCXH 
ycxanoBKH OjiHxcHeM k cBexoBOZiy ocBcmeHHocxb cocxaBJiHjia 10 000 JIk (np- 
Kocxb — 400 Kjx/m^), a b ziajibHCM — 500 JIk (npKocxb — 20 Kjx/u^). B ocxajibHOM 
Mexo^HKa 6bijia xa xce, hxo h npn npoBe;ieHMM OKcnepMMCHxoB c paBHOMepHbiM oc- 
BemeHHCM ycxanoBKH. 

nojiyneHHH nanpaBjicHHoro cbcxobofo nyHKa Hcnojib30BajiH ocBexHxejib- 
Hoe ycxpoMCXBO KOHCxpyKUHH Koxoporo no;ipo6Ho onHcana HaMH panee (FIpo- 
KO(|)beB, 1997). Hcnojib30BaHHe CBexoBo;ia ^laaajio B03MOxcHocxb npH npoBe^cHHH 
OKcnepHMCHxoB, c ojxHoii cxopoHbi, jiexKo MaHMnyjiMpoBaxb CBexoBbiM nynKOM, c 
^pyroM, 3HaHHxejibHO ocjiaGnxb xenjioBoe ;ieMCXBHe CBexa na Bo^y. nocjie^nee o6- 
cxoHxejibcxBO, BO-nepBbix, no3BOJiH;io M36excaxb noHBjicHHH xenjiOBbix KOHBeKUH- 
OHHblX XOKOB BO/lbl M CBH3aHHOrO C HMMM ncpCHOCa JIHHHHOK B XOilLUe BOJIbl. 
Bo-BXOpblX, HCKJHOHajIO B03MOXCHOCXb H3MeHeHH5I JIBHXaxeJIbHOH BKXHBHOCXH UCp- 

KapHH, CBH3aHHoro c noBbiujCHHeM xcMnepaxypbi Bojibi (npoKO(J)beB, 1999). 

Bce OKcnepHMCHXbi c paBHOMcpnbiM ocBemenneM h aaxeneHneM ycxanoBKH 
juiH Kax<jioro BHjia jihhhhok noBxopnjin no 10 pa3, oxjiejibHo juih uepKapHH, B3HXbix 
Hepe3 1 H 6 H nocjie Bbixojia h3 mojuuockb. Onbixbi c nanpaBjieHHbiM ocBeuienneM 
xaioKe noBxopHJiH no 10 paa, ho npn 3xom HcnojibaoBajiH jiHuib 6-HacoBbix uepKa- 
pHH. XlaHHbie, nojiyncHHbie b xojie OKcnepHMCHxoB, npHBCjieHbi na pnc. 1—4. Sna- 
HCHHH Ha rpa^HKax — cpejinne no peayjibxaxaM 10 HaSjiiojieHHH. Teivinepaxypa bo- 
jibi BO Bcex cjiynanx cocxaBJiHJia 14—16^ 

OpH npoBcjieHHH cxaxHCXHHecKoii o6pa6oxKH nojiyncHHbix jiaHHbix kphxhhc- 
CKHH ypOBCHb 6bIJI npHHHX paBHbIM 95% (P<0.05). CpaBHCHHC F 3 Kcn. C F^aa. npOBO- 
jiHjiocb no xa6jiHuaM Oyona (1966). 

PE3yjIbTATbl 

UepKapHH C concavum, Banxbie nepea 1 h nocjie Bbixojia h3 MOJunocKa, Ha CBexy 
pacnpejiejiHioxcH b xojime Bojibi 6ojiee hjih ivienee paBHOMepHO, a b xeMHoxe npoHB- 
jiHiox cjiaOyio xeHjieHUHio k ocejiannio (pnc. I, A). V 6-HacoBbix uepKapHH b ycjio- 
BHHX ocBemeHHH pacnpeueJieHHe no aonaivi ocxaexcn paBHOMepHbiM, ho b xeMHoxe 
xeHueHUHH K onycKaHHK) b HHxcHne cjioh boubi ycHJiHBaexcH (pnc. 1, E). JIhhhhkh 
M. subdolum nepea 1 h nocjie Bbixoua b Bouy npn ocBemeHHH pacnpeueJiHioxcn b 
xojime Boubi hohxh paBHOMepno, jihuib c HeGojibuiHM npeoOjiauaHHeM b hhxchhx 
aoHax, a b xeMHoxe Gojibuian nacxb uepKapHH pacnojiaraexcn y una (pnc. 2, A). Me- 
pea 6 H Ha CBexy jihhhhkh oxnexjiHBO npoHBjiniox peaKunio oceuaHHH b HHxcHne 
CJIOH, a B xeMHOxe Bce coOnpaioxcn y una (pnc. 2, E). 

Ujih 6ojiee xohhoh HHxepnpexauHH peayjibxaxoB h BbincHCHHH cxeneHH bjihh- 
HHH rpaBHxauHH Ha BepxHKajibHyio uHcnepcnio jihhhhok uaHHbie, nojiyncHHbie b 
xoue OKcnepHMCHxoB, 6bijiH o6pa6oxaHbi mcxouom ouHocJiaKxopnoro uncnepcHOH- 
Horo anajinaa oxuejibHO ujih Kaxcuoro BHua uepKapHH. npn 3xom (JiaKxop (rjiyOnna) 
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Phc. 1. BepTHKajibHoe pacnpejiejieHHe uepKapHH Cryptocotyle concavum. 

A — Hepea 1 m nocjie Bbixoaa h3 mojuuocke; E — nepea 6 m nocjie Btixoaa Ha MOJiJiiocKa; a — aKcnepHMeHx, 6 — koh- 
Tpojib. rio OCH a6cuHCc — HOMepa aoH, no och opaHHax — aojia uepKapHH b %. 

Fig. 1. Vertical distribution of Cryptocotyle concavum cercariae. 

6biJi pa36MT Ha 5 rpa^iauMM (HOMcpa 3 oh). 06mee mmcjio Ha6jiK)AeHMM b KOMnjieKce 
cocTaBMJio K = 50 (5 rpa^iauMMxlO noBTopoB). 

Ho pe3yjibTaTaM anajiMBa (raOji. 1) moxho c^ejiarb BbiBOA o tom, hto b ycjiOBM- 
Hx ocBemeHMH bjim^hmc rpaBMTauHM Ha xapaKxep AMcnepcMM OAHonacoBbix jimhm- 
HOK C concavum neziocTOBepHO, to ecTb mx pacnpe^ejiCHMe hocmt cjiynaMHbiM (b 
HameM cjiynae paBHOMepHbin) xapaKxep. B tcmhotc oto bjimhhmc CTanoBMTCH ^oc- 
TOBepHbiM. 6-HacoBbix uepKapHH C concavum na CBexy OTMenaeTCH neanaHH- 
TCJibHan aaBHCHMOCTb hx pacnpcAejieHHH b TOJime Boubi ot CHJibi thxcccth, npn 
3TOM ypOBCHb 3HaHHMOCTH 6j1H30K K KpHTHHCCKOMy (P = 0.428; Fg^cn. ^ 2.692). B 
TCMHOTe TaKoe BJiHHHHe yxce npoHBJineTCH b BecbMa anaHHTejibHOH CTenenn. 

Boa^CHCTBHe rpaBHxauHH na pacnpe^iejiCHHe l-nacoBbix M. subdolum b ycjiOBH- 
Hx ocBemcHHOCTH, KaK H B cjiyHac C. concavum, HeuocTOBepno. O^naKO b tcmhotc 
T aKoe Boa^CHCTBHe npoHBJineTCH ohchb chjibho (raOji. 1). Hepea 6 h bjih^hhc CHJibi 
THxcecTH Ha BepTHKajibHyio ziHcnepcHio M. subdolum na CBexy CTanoBHTCH anaHH- 
TCJibHbiM, a B TCMHOTe onpe^cjiHiomHM (Ta6ji. 1). 

TaKHM oOpaaoM, ocHOBbiBancb na^iaHHbix, nojiyneHHbix b xo^e aKcnepHMCHTOB 
(pnc. 1, 2) H peayjibTaxax hx CTaTHCTHMecKoro anajinaa (tbOji. 1), moxcho c^ejiaTb 
cjie^yiomHe BbiBo^bi. OpH paBHOMcpnoM ocBcmeHHH BcpTHKajibHoe pacnpe^ejie- 
HHC o^HonacoBbix C. concavum h M. subdolum npaKTHnecKH ne aaBHCHT ot achct- 
BHH rpaBHTaUHH. B TCMHOTe rpaBHTaUHH BJIHHCT Ha BepTHKajibHyio JlHCnepCHK) 
l-4acoBbix uepKapHH o6ohx bhaob. OpH 3 tom J1H4HHKH C. concavum H 
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Ta6jiMua 1 

Bjimhhmc rpaBMTauMM Ha BepTMKajibHoe pacnpeACJiCHMe uepKapMH Cryptocotyle concavum m Maritrema 
subdolum npM paBHOMepHOM ocBemeHMM m b tcmhotc nepea 1 m 6 nacoB nocjie Bbixoaa m3 mojuhockb 


Table 1. The effect of gravitation on vertical distribution pattern of Cryptocotyle concavum and 
Maritrema subdolum cercariae one and six hours after release from host at dispersed light 


Bmzi uepKapMH 

BpeMH nocjie Bbixoaa wa 
MOJUiiocKa (Mac) 

CienCHb BJIMHHMH ipaBMiauMM 

CBCT 

TCMHOia 

C. concavum 

1 

H 

20.5 (P<0.05) 


6 

19.3 (P<0.05) 

84 (P < 0.005) 

M subdolum 

1 

H 

95.7 (P< 0.005) 


6 

73.1 (P< 0.005) 

96.2 (P< 0.005) 


npuMCMaHMe. H — paajiHMHH aHcnepcHH HeaocTOBepHbi npM BbiGpaHHOM ypoBue anaMMiviocTM (P <0.05); mm- 
cjioBbie 3HaMeHMH — aojiH ancnepcHH oObHCHfleMaji bjihahhcm (haKTopa (b %). 


M. subdolum GojibiucM nacTbio oGHapyxHBaiOTCB b hh:>khhx cjiobx Boztbi. Hepea 6 h 
nocjie Bbixo/ta bo bhciuhiok) cpe^iy BepTHKajibHoe pacnpe^tejiCHne jimhmhok 
C. concavum Ha CBexy npaKTHqecKH ocxaeTCH HenBMeHHbiM, a KOHueHipauMH uep- 
KapMM M. subdolum b hmxchhx 30Hax ycxaHOBKH ycMJiMBaeTCB. B tcmhotc jxj\^ bccx 
BM/ tOB MCCJIC/tOBaHHbIX JIHHHHOK BCpTMKaJIbHaB OTCHCpCMB OHpCJtCJIBCTCH B03JXQPl- 




Pmc. 2. BepTMKajibHoe pacnpe^iejieHMe uepKapuM Maritrema subdolum. 

A — Mepea 1 m nocjie Bbixoaa m3 mojuuockb; B — nepea 6 m nocjie Bbixoaa na MOJUiiocKa. 
06o3HaMeHMH TaKwe xce, kbk ua pnc. 1. 

Fig. 2. Vertical distribution of Maritrema subdolum cercariae. 


211 




Ta6jiMixa 2 

BjiMHHMe rpaBMTaixHH m rpa^MCHTa ocBcmcHHocTM Ha BepiMKajibHoe pacnpe^ejicHMe ixepKapMH 
Cryptocotyle concavum m Maritrema subdolum nepea 6 nacoB nocjie Bbixo;ia m 3 MOJUiiocKa 

Table 2. The effect gravitation light gradient on vertical distribution pattern Cryptocotyle concavum 
and Maritrema subdolum cercariae six hours after release from host 



I OaKTopbi 

Bua uepKapHH 

rpaBHiauHH 

OCBCmCHHOCTb 

rpaBHTauHH + 




OCBCmCHHOCTb 

_ 

C. concavum 

3.9 

87.1 

H 

Ml subdolum \ 

1 46.8 

28.2 

1 23.2 


npuMCMaHHe. H — pasjiHMHH aHcnepcHH HeaocToeepHbi npu BbiGpauHOM ypoBue auaMUMocTH (P < 0.05); mh- 
cjioBbie 3HaMeHHH — aucnepcHH oObHCHHeMaa B.iHHHHeM (haKiopa (b %) npu P <0.005. 


CTBHCM rpaBHTauHH — 5ojibiiiMHCTBO ucpKapHH pacnojiaracTC^ b hhxhhx cjiohx 
BOAbl. 

PeayjibTaxbi 3KcnepHMeHT0B no HayHCHHio coBMecraoro bjihhhhh rpaBHraunn 
H nanpaBJicHHoro CBexa na BepTHKajibHoe pacnpeAejieHne Hccjie;iOBaHHbix uepKa- 
pnn noKaaajiH, hto jihthhkh C. concavum npn ocBemennH CBcpxy coGnpaiOTCH b 
BepxHHX 30Hax ycTanoBKH, n naoGopoT (pnc. 3). UepKapnH M subdolum npn ocbc- 
mcHHH CBepxy cocpe^OTOTHBaiOTCH y ^na, a npn ocBemennH CHH3y — b cpeAnen 
30He (pnc. 4). 

BblHCHCHHH COBMCCTHOrO BJIHHHHH rpaAHCHTa OCBemCHHOCTH H CHJlbl TH- 
>KecTM na BcpTHKajibHoe pacnpej^ejicnne uepKapnii nojiyneHHbie peayjibTaTbi 6biJiH 
o6pa6oTaHbi MexoilOM AByx4)aKxopHoro ziHcnepcMOHHoro anajinaa. Flpn ero npo- 
Be^tCHHH BbwejiHJiH cjic^iyioiuHe rpa^auMM (J)aKxopoB: MHHHMajibHan (aona I) n 
MaKCHMajibnan (aona V) rjiy6HHa (A^i = 2) h ypoBCHb ocBeufennocxH 
Emax = 10000 JIk h Emin “ 500 JIk (A ^2 ~ 2). 06mee hhcjio naGinoAennH b kom- 
njicKce cocxaBHJio K = 40 (KOMnjieKC paBHOMepnbin, c hhcjiom HaOjiiOAeHMM b 
HHCMK e paBHbiM 10). Pcayjibxaxbi anajinaa (xa6ji. 2) noKaaajin, nxo nepea 6 h nocjie 
Bbixo^a H3 MOJiJiiocKa npn cobmccxhom BoaAencxBHH rpa^tneHxa ocBeufennocxH n 
CHJlbl x5DKecxM Ha pacnpejiejieHMe b xojime boabi uepKapMM C. concavum OKaabiBaex 
BJiHHHMC FJiaBHbiM oOpaaoM ocBemcHHOcxb. BepxMKajibHan jiMcnepcMH jihhhhok 
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Pmc. 3 . BepTMKajibHoe pacnpeACJieHHe ixepKapMH Cryptocotyle concavum npw ocBemeHWH CBepxy m cHuay 

uepea 6 4 nocjie Bbixo^a m 3 MOJuiiocKa. 

HanpaBJiCHue cBeia: a — CBepxy, 6 — cHuay. 

OciajibHbie o6o3HaMeHHH laKue xce, kbk ua puc. 1. 

Fig. 3. Vertical distribution of Cryptocotyle concavum cercariae six hours after release from host. Top and 

bottom illumination. 
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Phc. 4. BepTHKajibHoe pacnpe;iejieHHe uepKapHH Maritrema subdolum npH ocBemeHHH cBepxy h CHuay 

Hepea 6 m nocjie Bbixo/ia h 3 MOJiJiiocKa. 

06o3HaMeHMfl TaxMe xe, KaK Ha pnc. 1, 3. 

Fig. 4. Vertical distribution ofi Maritrema subdolum cercariae six hours after release from host. Top and 

bottom illumination. 

M. subdolum peryjiHpyercH b 3HaHHTejibHOM creneHM m rpasHTauHen, h cbctom, ho 
B eAyiUHM (J)aKTopoM BbicrynaeT rpaBHxauHH. 

^laHHbie, nojiyneHHbie npH HccjieztOBaHHH coBMecTHoro bjtmhhhh rpasHTauMH h 
ipaziHCHTa ocBcincHHOCTH Ha BepTHKajibHoe pacnpeztejieHHe 6-HacoBbix jihhhhok 
( pHc. 3, 4), H peayjibTaTbi ziHcnepcHOHHoro anajiHsa (xaGii. 2) hosbojihiot caejiaib 
cjieziyiomMe BbiBo;ibi. /tHcnepcHH uepKapHM C concavum b TOJime Boabi npaKTHne- 
CKM uejiHKOM onpeziejiHCTCH nojioxcMTejibHOM peaKUHen na cbct. BepiMKajibHoe 
pacnpeziejicHHe jihhhhok M. subdolum aaBHCHT KaK ot ocBcmcHHocTH, laK h ot 
rpaBHTauHH, npHHCM hocjiczihhm (i)aKTop HrpacT Bcziymyio pojib. 

OBC>QK/^EHME 

PeayjibTaTbi OKcnepMMeHTOB no3BOJiHK)T npeAnojioxcMTb, hto y uepKapHM 
C. concavum KaKaH-jiH6o peaKUMH na rpaBMTauMK) OTcyTCTByer. CKJioHHOCTb xe k 
oce/taHHio B TCMHore ne ecTb noiioxcMTejibHan peaKUMH na CMJiy THXcecTM, a, ho-bh- 
AHMOMy, CBHaana c ocjia6jieHMeM o6meM ztEMrarejibHOM aKTMBHocTM, Korzia orcyr- 
CTByer AencTBHe CBcra, cTHMyjiMpyiomee ary aKTMBHocTb. noOTBep>KzieHHeM xaKO- 
ro BbiBO/ta Moxer cjiyxcHTb tot (^aKT, hto npn ocBemeHHM KaK CBepxy, xaK h cHHay 
jiHHHHKH co6HpaK)TCH B 6ojiee ocBemeHHbix ynacTKax. TaKHM o6pa30M, BepxH- 
KajibHan AHcnepcHH jihhhhok C. concavum onpejiejiHeTCH rjiaBHbiM o6pa30M ycjio- 
BHHMH ocBemeHHH, a peaKUHH na cHjiy thxccth, ccjih h hmcct mccto, to nacTOJib- 
KO Majia, HTO HOJIHOCTbK) MaCKHpyCTCH HOJIOXCHTeJlbHblM (J)OTOTaKCHCOM. 

Oco6eHHOCTH BepTHKajibHoro pacnpejiejieHHH uepKapHH M. subdolum hobbojih- 
K)T aaKJHOHHTb, HTO JIHHHHKH 06 jiajiaK)T HOJIOXCHTeJlbHOH peaKUHCH Ha CHJiy THXCe- 
CTH. ^leHCTBHTejibHo, o6T>HCHHTb HCTKyio TeHjieHUHK) K ocejtaHHK) uepKapHH OTOrO 
BHJta B TCMHOTe JIHUIb OCJia6jieHHeM JlBHraTCJIbHOH aKTHBHOCTH HCBOBMOXCHO. Ylo 
HauiHM Ha6jHOjteHHHM, B nepBbiH Hac nocjie Bbixojia h 3 MOJuiiocKa CKopocTH njia- 
BaHHH JIHHHHOK Ha CBCTy H B TCMHOTC paBJIHHaiOTCH HeBHaHHTeJlbHO. COOTBCTCT- 
BCHHO, ecjiH 6bi peaKUHH na rpaBHxauHK) y uepKapHH M. subdolum OTcyxcTBOBajia, 
MO>KHO 6biJio 6bi oxcHjtaTb 6ojiee paBHOMepuyio Kapxnny hx BepTHKajibHoro pac- 
npejtejieHHH b xeMHOxe, 6jiH3KyK) k toh, KOTopyio jteMOHCTpnpyioT jihhhhkh 
C. concavum (pnc. 1, A). OjtnaKO OToro ne npoHcxojiHT — 6ojibmHHCTBO jihhhhok 
M. subdolum coGnpaeTCH y jtna (pnc. 2, A). Tot (JiaKT, hto b oto xce BpeMH na CBexy 
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uepKapMM pacnpe/iejiHioTCH paBHOMepHO (pMc. 2, A), Ha Ham oG'bHCHHCTCH 

TCM, HTO y jiMHMHOK M. subdolum B nepBbie nacbi xm3hm MMeexcH OTpHuaTCJibHan 
peaKUMH Ha cbct (npoKo4)beB, 1997). TaKan peaKunn b ycjiobmhx paBHOMepnoro 
ocBcmeHMH HeM36excHO hpmboamt k 6ojiee mjim mchcc o/iMHaKOBOM ziMcnepcMM 
uepKapMM B TOJime BO/ibi. Flpn 3 tom bjim^hmc 4)OTopeaKUMM hocmt 6o.Fiee Bbipa- 
xccHHbiM xapaKxep, hcm B03neMCXBMe rpaBMxauMM. OjxmKO Hepe3 6 h Kapxnna m 3- 
MCHHcxcH (pMC. 2, B). HanpaBJicHHaH peaKUMH na cbcx 3HaHMxejibHO oc.Fia6eBaex 
(npoKo4)beB, 1997), a na rpaBMxauMio ycMJiMBaexcH (xa6.a. 1), m uepKapMM npoHB- 

JI5HOX HeXKyK) XeHUeHUMK) K OnyCKaHMK) B HMXCHMe CJIOM BOUbl. ToJIbKO B03UeMCX- 
BMe cBexa, cxMMyjiMpyiomee o6myio /iBMraxejibHyio aKXMBHOcxb jimhmhok, hc uaex 

MM HOJIHOCXbK) CKOHUCHXpMpOBaXbCH y ^Ha (KaK 3X0 MMCCX MCCXO B XCMHOXC). 

BbIBOU o HaJIMHMM y JIMHMHOK M. SUbdolum HOJIOXCMXeJIbHOM peaKUMM Ha CMJiy 
xHxcecxM nouxBep^KuaexcH m peayjibxaxaMM MCCJiejiOBaHMH cobmccxhoxo bjimhhmh 
rpaBMxauMM m rpauMCHxa ocBemennocxM na BepxMKajibnyio jiMcnepcMio uepKapMM 
(pMC. 4, xa6.a. 2). OpM ocBemeHMM CBepxy jimhmhkm noji jieiicxBMeM CMJibi xHXcecxM 
KOHueHxpMpyioxcH y jiua, a ocjiaGjieHMe oGiucm jiBMxaxejibHOM aKXMBHOcxM b hmxc- 
HMX, Menee ocBeiueHHbix ynacxKax, eiue Gojibme ycMJiMBaex npouecc oceuaHMH. 
nOUX>eM JIMHMHOK B CpejlHMe CJIOM npM OCBeiUCHMM CHM3y (pMC. 4) yKa3bIBaeX Ha 
xo, Hxo oxpMuaxejibHan peaKUMH na CBex y hmx, no-BMjiMMOMy, Bce xce coxpaHHexcH 
M Hepe3 6 H XCM3HM BO BHemHeM cpejie, ho k 3X0My BpeMenn yxce anaHMxejibHO oc- 
jiaGeBaex. B 3xmx ycjiOBMHx bjim^hmo 6ojiee CMJibHoro 4>aKxopa — rpaBMxauMM 
(xa6ji. 2) He jiaex uepKapMHM nojiHHXbCH b Bepxnne, Menee ocBeiucHHbie ynacxKM, m 
npMBOJlMX K XOMy, HXO OHM KOHUCHXpMpyiOXCH B HMXCHeM M CpejIHOM 30HaX. 

OnMcaHHbie paajiMHMH b hpohbjiohmm reopeaKUMM y MccjiejiOBaHHbix uepKapMM 
He cjiynaMHbi m CBnaanbi, na nam B3rjifui, c ocoGeHHOCxHMM Gmojiofmm mx Bxopbix 
npoMexcyxoHHbix xoaneB. TaK, Gnoxonbi, b Koxopbix cymecxByiox nepBbiM m BxopoM 
npoMexcyxoHHbie xoaneBa uepKapMM C. concavum, npocxpancxBeHHO paaueJieHbi. 
Mojijiiockm oGMxaiox na jiue, a MOJiojib pbi6 b BepxHMX nporpexbix cjiohx bojiu . Ha- 
jiMHMe y JIMHMHOK C. coHcavum HOJioxcMxejibHoro 4)oxoxaKCHca (npoKo4)beB, 1977) 
B conexaHMM c oxcyxcxBMeM peaKUMM na rpaBMxauMio no3BOJiHex mm nonacxb m 
yuepxcaxbCH b BepXHMX, HaM6ojiee ocBemeHHbix ynacxKax JiMxopajiM, rzie Beponx- 
HOCXb KOHXaKXa C BXOpbIM npOMe>KyXOHHbIM X03HMH0M MaKCMMaJIbHa. 

B oxjiMHMe ox 3X0X0 M nepBbiM (fmjipoGmm), m BxopoM (xaMMapMUbi) npoMexcy- 
xoHHbie xo35ieBa M. subdolum oGMxaiox b npMUOHHbix cjiohx. B 3xmx ycjiOBMHx na- 
JIMHMe y JIMHMHOK B HepBblM HBC XCM3HM BO BHemHeM Cpeue OXpMUaxejIbHOM peaK¬ 
UMM Ha CBex (npoKo4)beB, 1997) npMBOjiMX k xoMy, hxo necMoxpn na oxcyxcxBMe 
peaKUMM Ha CMJiy xnxcecxM ohm coGMpaioxcH y una, b aaxeneHHbix ynacxKax jiMxopa- 
jiM, xo ecxb, B Mecxax HaM6ojiee BeponxHOM BCxpeHM c panKaMM. VcMJieHMe nojio- 
xcMxejibHOM xeopeaKUMM nepea HecKOJibKO nacoB, npMBOUMX k eiue Gojibrneii mx 
KOHueHxpauMM B paMOHe KOHxaKxa c BxopbiM npoMexcyxoHHbiM xobhmhom. 

Pa6oxa BbinojiHena npM cojieMcxBMM Poccmmckofo ^^ywaMeHxajibHbix 

MCCJieuoBaHMM (npoeKx Nq 01-04-49646) m INTAS (npoeKx Nq 01-210). 
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VERTICAL DISTRIBUTION PATTERNS OF TREMATODE CERCARIAE 
CRYPTOCOTYLE CONCAVUM (HETEROPHYIDAE) AND MARITREMA 
SUBDOLUM (MICROPHALLIDAE) IN THE WATER COLUMN 
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SUMMARY 

The effect of gravity and light on vertical distribution of Cryptocotyle concavum 
(Heterophyidae) and Maritrema subdolum (Microphallidae) cercariae in the water column was 
experimentally studied. Maximal larvae concentration was found in zones where the highest 
probability of contact with potential host is considered. 
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